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Objective: To determine parental willingness-to-pay (WTP) for childhood obesity prevention.
Methods: Cross-sectional data from the follow-up measurements (2011) of a health promotion programme in
German primary schools. Data collection included anthropometric measurements of children and self-administered
questionnaires for parents, including WTP assessment. Mann–Whitney U-Test was used for differences between
groups, and regression analysis to identify factors associated with general WTP and amount of WTP.
Results: From 1 534 parents, 97.8% considered overweight/obesity to be serious public health problems. A general
WTP to reduce the incidence of childhood overweight/obesity by half, was declared by 48.8%. Parents of
overweight/obese children showed with 61.4%, significantly more frequently, their general WTP than the others
with 47.2% (p = 0.001). Mean WTP was €23.04 (99% confidence interval (CI) [22.45; 23.75]) per month. Parents of
centrally obese children showed significantly higher WTP than parents of the other children (p = 0.001). General
WTP and the amount of WTP were associated with the central obesity of the child, migration status and household
income. Additionally, general WTP was associated with maternal obesity.
Conclusions: Nearly half of the parents were willing to invest in prevention of obesity. The general WTP
significantly occurs more often and with higher amount in affected parents.
Keywords: Child; Overweight; Obesity/prevention & control; Obesity/economics; GermanyBackground
The ongoing threat from the worldwide overweight and
obesity epidemic is far from being under control. Al-
though there is some evidence that the prevalence of
obesity in youth, defined by body mass index (BMI), is
plateauing [1], other researchers find central obesity
to be rising instead [2-4]. Most of the obesity-related
health risks are strongly associated with a high waist
circumference (WC) [5]. Primary school children with
a waist-to-height ratio (WHtR) beyond the boundary
value of 0.5 have more visits to a physician and more
sick days than their normal weight peers [6]. Altogether,
this leads to higher health care costs or a higher utilization
of health care services for obese children [7-9]. Trasande
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in any medium, provided the original work is pconsequences of childhood obesity will be more profound
than previously documented [10].
A growing number of preventive measures and health
promotion programs have been implemented to try to
reverse the trend and to help children develop a healthy
lifestyle, but only few have been evaluated with regard to
their cost-effectiveness [11]. In this respect, one successful
prevention programme was URMEL-ICE (Ulm research
on Metabolism, Exercise and Lifestyle Intervention in
Children, 2006 – 2009 [12]), with a hypothetical threshold
for cost-effectiveness of an annual €35 maximum “willing-
ness-to-pay” (WTP) [13]. This WTP covers the prevented
increase in waist circumference as well as the prevented
increase in WHtR. The respective incremental cost-
effectiveness ratios were €11.11 for one centimetre of
WC and €18.55 for one unit (0.01) WHtR increase pre-
vented. Furthermore, the URMEL-ICE intervention cut
the risk of incident central obesity by half [13].
In a contingent valuation analysis of the WTP to reduce
childhood obesity in New York state residents, Cawley
observed a mean value of €46.41 ($36.83 in 2006) for aan Open Access article distributed under the terms of the Creative Commons
g/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction
roperly credited.
Figure 1 Overview of datasets available for the analysis of the
parental willingness to pay (WTP). Flow chart showing the
respective underlying number of datasets for each part of
the analysis.
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on WTP in the field of obesity was identified for secondary/
tertiary prevention and therapy [15,16]. Sikorski et al.
showed that obesity prevention support in Germany is
high, and a vast majority of participants in their study
proclaimed general willingness to pay for their partici-
pation in preventive programmes [17]. More discussion
concerning the WTP is observed for “quality adjusted
life years” (QALYs) [18] whereas the QALY itself may be
regarded as a competing construct to the WTP [19],
both being measures of the value of reductions in health
risks.
The aim of this study is to evaluate the real WTP in a
sample of parents of primary school children, taking part
in the evaluation of the health promotion programme
“Join the Healthy Boat” in southern Germany [20].
Participants and methods
Overview of the Baden-Württemberg study
The Baden-Württemberg Study is a randomized, con-
trolled study to evaluate the school-based health promo-
tion programme “Join the Healthy Boat” in primary school
children in southern Germany. A detailed description of
this study has been published elsewhere [20]. The study
protocol was approved by the ethics committee of Ulm
University in June 2009 (Application No. 126/10). The
Baden-Württemberg Study is registered at the German
Clinical Trials Register (DRKS), Freiburg University, Germany,
under the DRKS-ID: DRKS00000494.
The “Join the Healthy Boat” intervention was designed
by scientists and dedicated teachers with the aim of lead-
ing children to adopt a healthy lifestyle through daily les-
sons and exercise. Health messages and physical activity
are integrated in the curriculum and communicated by
the teachers during regular lessons at school. For the dis-
semination of the programme, a “train-the-trainer” model
resulting in a peer-to-peer approach for teachers was im-
plemented by the scientists of Ulm University [21]. This
approach was assumed to be cost-saving and sustainable
in comparison to an expert driven intervention, where spe-
cially trained professionals are sent to schools for a couple
of lessons over a fixed period.
The study started in 2010 before the beginning of the
intervention with a baseline data collection. After one year
of intervention in 2011, follow-up data collection was con-
ducted and in the corresponding parental questionnaire,
participants were asked about their WTP.
Participants
Teachers who registered in 2010 for the training to imple-
ment the health promotion programme “Join the Healthy
Boat” were asked to participate in the outcome evaluation.
This resulted in 157 teachers in 86 schools for the baseline
measurements and 154 teachers in 84 schools for the one-year follow-up data collection. Parents gave their written
informed consent and 1 947 children took part in the first
measurements. Data from 1 829 children and 1 593 par-
ental questionnaires were available from the follow-up
procedure.
An overview of the respective underlying number of
datasets available for the analysis is shown in the flow-
chart in Figure 1.
Data collection
Data collection included anthropometric measurements of
the children in a standardized manner and self-administered
questionnaires for the parents. The follow-up data collec-
tion took part from September to November 2011. All
data were checked for their plausibility.
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Parents were asked to fill in questionnaires to gather in-
formation about demographics, health and behavioural
topics, their attitude towards overweight and obesity and
their willingness to pay for the reduction of childhood
overweight and obesity.
Parental health related variables
Parental body mass index (BMI) was computed as weight
(kilogram) divided by height (meter) squared, as self-
reported in the questionnaires, and categorised as over-
weight (BMI ≥ 25.0), and obesity (BMI ≥ 30.0), according
to the international classification of the World Health
Organization (WHO) [22]. Self-reported waist circum-
ference divided by height was used to calculate WHtR
and was classified as central obesity above or equal to
the threshold of 0.5 as recommended by Ashwell and
Hsieh [23].
Parents were asked to rate their level of health aware-
ness on a four point rating scale which was then dichot-
omised into a high and a low-level, putting the upper
levels (high, very high) and the lower levels (little, very
little) together, respectively. Furthermore, as a more ob-
jective measure of a healthy lifestyle the parents were
asked whether they were current smokers, non-smokers
or ex-smokers.
Socio-economic variables
Family education level was ranked in accordance with
the CASMIN classification as the highest level of two
parents or the level of a single parent [24]. It was dichot-
omised for analysis into tertiary level, on the one side,
versus primary and secondary level on the other side.
Monthly household income was grouped into a low
(< €2 250) a medium (≥ €2 250 and < €4 000) and a high
(≥ €4 000) category.
A migration background of the child was assumed if at
least one parent was born abroad or at least one parent
mainly spoke a foreign language during the child’s first
years of life.
Willingness to pay and related variables
WTP represents a method to measure an economic value,
in health economics the value in question is a change in
health status. Contingent valuation (CV) uses the stated
preference of the individual to elicit the monetary valu-
ation of health improvements. In CV studies, participants
are asked directly (e.g. open-ended questions) or indirectly
(e.g. interval checklist) how much they are willing to pay
for a certain benefit in health. Several techniques can be
used to conduct CV studies; like face-to-face interviews,
telephone interviews or mail surveys. Relevant co-variables
that are associated with the WTP, have to be identified to
adequately adjust the results.The WTP section of the questionnaire for the present
study was started with some information about over-
weight and obesity with regard to the prevalence, the
health risks and the health care costs. Then participants
were asked, whether they think that overweight and
obesity are serious public health problems. They were
requested to imagine a preventive measure that cuts the
incidence of childhood overweight and obesity by half,
and asked whether they would be willing to pay for this
prevention (general WTP). Those who answered with
“yes” were additionally asked to state the amount of
money they were willing to pay per month (amount of
WTP). Answer categories started with “€1 – €5” and went
up to “€301 – €500” in 10 steps. The last category was
open with “more than €500, namely €□□□□ ”.
The consideration of the weight status of their own
child was considered to be an important background vari-
able for the parental willingness to pay. Therefore parents
were asked whether they considered their child to be too
corpulent or too thin on a five-point rating scale. The an-
swers were then dichotomised, putting “very thin”, “a bit
thin” and “neither/nor” together in one category and “a bit
corpulent” and “very corpulent” in the other category. Fur-
thermore, parents were asked whether being thin is im-
portant for being attractive. The four point rating scale
used for this consideration was dichotomised for analysis
into “not important” vs. “important”.
Anthropometric measurements
Anthropometric measurements were performed by
trained staff according to ISAK-standards [25]. The chil-
dren’s BMI was computed as weight (kilogram) divided
by height (meter) squared, and percentiles were allocated
according to the German reference data from Kromeyer-
Hauschild [26]. The 90th and 97th sex and age specific
percentiles were used to define overweight and obesity.
WHtR was calculated as the ratio of WC and height and
central obesity was defined as WHtR ≥ 0.5.
Statistical analyses
Differences between those parents who were in general
willing to pay and those who were not, were analysed
using the Mann–Whitney-U test for continuous data
and the exact Fisher test for categorical data. The signifi-
cance level was set at α < 0.05 for two-sided tests.
The general WTP was analysed using a logistic regres-
sion model. As potential explanatory variables, all vari-
ables listed in Table 1 were included in the modelling
process, based on the relevance of content and signifi-
cance of association with the outcome. The same applies
to the amount of WTP which was analysed in a boot-
strap interval regression model for those participants
who confirmed their WTP by choosing the correspond-
ing values in the questionnaire, but excluding those who
Table 1 Characteristics of participants
Missing WTP Yes WTP No
Values n = 710 n = 741
Parental characteristics
Age (mother), m (sd) 440 38.4 (5.2) 38.9 (4.7)
Age (father), m (sd) 507 41.5 (5.8) 41.8 (5.6)
Maternal overweight, n (%) 130 230 (35.5) 183 (27.2)**
Paternal overweight, n (%) 257 363 (61.2) 370 (61.8)
Maternal obesity, n (%) 130 91 (14.1) 51 (7.6)***
Paternal obesity, n (%) 257 87 (14.7) 78 (13.0)
Maternal WHtR≥ 0.05, n (%) 706 195 (53.0) 174 (45.2)
Paternal WHtR≥ 0.05, n (%) 777 228 (67.5) 250 (73.5)
Considering overweight and
obesity as a problem, n (%)
3 705 (99.3) 713 (96.6)***
Importance of being thin for
being attractive (at least one parent),
n (%)
22 432 (61.4) 382 (52.7)**
Consider child too corpulent
(at least one parent), n (%)
6 92 (13,0) 47 (6,4)***
High level of maternal health
awareness, n (%)
23 407 (58.7) 431 (59.4)
High level of paternal health
awareness, n (%)
179 264 (42.0) 273 (42.5)
Smoking (mother), n (%) 29 146 (21.0) 135 (18.5)
Smoking (father), n (%) 158 188 (29.9) 183 (27.6)
Tertiary family education level, n (%) 36 243 (35.2) 225 (31.1)
Monthly household income 199 ***
< 2 250€, n (%) 140 (22.1) 200 (32.4)
2 250€ - < 4 000€, n (%) 333 (52.5) 287 (46.4)
≥ 4 000€, n (%) 161 (25.4) 131 (21.2)
Single parent, n (%) 15 85 (12.1) 85 (11.6)
Child characteristics
Intervention participant, n (%) 0 399 (56.2) 381 (51.7)*
Age, m (sd) 0 8.06 (0.64) 08.04 (0.63)
Boys, n (%) 0 348 (51.3) 380 (49.0)
Migration background, n (%) 128 209 (32.3) 163 (24.1)**
Overweight, n (%) 30 89 (12.8) 56 (7.7)**
Obesity, n (%) 30 34 (4.9) 21 (2.9)*
Central Obesity, n (%) 29 81 (11.7) 47 (6.5)**
m (mean), sd (standard deviation)
***< 0.001, **< 0.01, *< 0.05.
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imum likelihood function, the interval regression esti-
mates the probability that a latent variable exceeds one
threshold but is less than another threshold [14, 27].
Further, the mean WTP and its 99% percentile-based
confidence interval was determined via the predicted
values from the bootstrap interval regression model with
2000 drawings. Additionally, an overall weighted meanwas calculated by assuming zero WTP for those who did
not respond or who were not willing to pay at all. All
above mentioned analyses were carried out with SPSS
Release 19.0.0.2 for Windows (SPSS Inc, Chicago, IL,
USA) and Stata 11 (StataCorp LP, College Station, TX,
USA).
Missing data
As a common problem of observational studies, missing
data may have an impact on the results. To examine dif-
ferences between participants with missing outcome var-
iables (general WTP, amount of WTP) and those with
complete data, the Mann–Whitney-U test for continu-
ous data or the exact Fisher test for categorical data
were used. The same applies for differences between re-
cords excluded due to missing explanatory variables and
records used in the final logistic models.
Results
From 1 534 parents, 97.8% considered overweight and
obesity a serious public health problem with no differ-
ences between parents of overweight / obese children
and the others. Characteristics of the participants ac-
cording to their general WTP are displayed in Table 1.
91.1% of the participating parents answered the question
concerning their general WTP, 48.8% of them were gen-
erally willing to pay. In comparison to the others, those
with a general WTP were more frequently overweight
and obese themselves, considered overweight and obes-
ity as a problem, found it important to be thin in order
to be attractive, considered their child too corpulent and
had a higher family income. Children of parents who
were generally willing to pay were more frequently in
the intervention group of the outcome evaluation, were
more frequently overweight, obese and centrally obese
and more often had a migration background.
Willingness to Pay
The stepwise logistic regression analysis for the general
WTP resulted in a model including, central obesity of
the child, maternal overweight and obesity, migration
background of the child and household income. Table 2
shows the adjusted odds ratios for each variable, repre-
senting the underlying model.
Figure 2 visualises the categories of the WTP. It shows
a bimodal distribution skewed to the right with the me-
dian category at €11 – 20 and two peaks at the categories
€6 – €10 and €76 – €100.
The resulting model for the amount of willingness to
pay consists of central obesity, migration background
and household income. Detailed information of the inter-
val regression model is displayed in Table 3.
The adjusted mean WTP was €23.04 (99% CI [22.45;
23.75]). The regression coefficients indicate that the
Table 2 Adjusted odds ratios (OR) for the general
willingness to pay
n = 1 052 OR1 p-value 95% CI
Central obesity (child) 1.87 0.011 1.16 - 3.03
Maternal obesity 2.36 < 0.001 1.53 - 3.63
Migration background 1.65 0.001 1.24 - 2.19
Monthly household income
< 2 250€ Reference
2 250€ - < 4 000€ 2.09 < 0.001 1.52 - 2.88
≥ 4 000€ 2.63 < 0.001 1.81 - 3.83
CI (confidence limits).
1Adjusted for the listed variables in this table.
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tral obesity, without migration background and with
the lowest income category is €16.13. Having a child
with central obesity increases the average WTP by
€15.94, having a migration background increases aver-
age WTP by €5.68 and belonging to the highest income
group increases the WTP by €7.42.
710 (44.6%) out of 1 593 participants have stated the
amount of their WTP with a mean value of €23.04. As-
suming a WTP of zero for those who did not respond
and those who were not willing to pay would result in
an overall average WTP of €10.27.
Missing data
Participants with the missing outcome variables, general
WTP or amount of WTP (20.7%) differed significantly
from the others in terms of being younger, their children
had, more often, a migration background and were more
frequently overweight, obese and centrally obese.
Those participants with missing explanatory variables
for the regression analyses (27.5%) had less frequently a
tertiary family education level and had lower household
incomes. They were more frequently single parents,
mothers were younger and their children were more fre-
quently overweight, obese and centrally obese. There wereFigure 2 Categories of the parental willingness to pay (WTP). Bar char
referring to n = 710 participants.no statistically significant differences in general WTP or
amount of WTP between those with missing explanatory
variables and those without.
Discussion
Preventive measures against childhood overweight and
obesity are one of the most important steps towards
combating the obesity epidemic [28]. In Germany as well
as in the average of all OECD (Organisation for Economic
Co-operation and Development) countries, more than half
of the population is overweight and obese; posing an im-
mense economic burden on health care systems and na-
tional economies. Costs will rise even more in coming
years as obesity related diseases set in [29]. Against this
background, economic facts concerning prevention have
to be collected. Additionally the opinion of the general
public has to be made clear to convince governments to
act in a more determined fashion.
Information about the cost-effectiveness of preventive
measures in general, and in terms of childhood obesity es-
pecially, is not easily obtained. Those evaluations which
have already been published and are not based on modelling
can be counted on two hands [30]. Unfortunately, the out-
come measures differ a lot, which makes it difficult to com-
pare the cost-effectiveness of the individual interventions.
Waters et al. found no study to include in their Cochrane
review in 2011 that contains a formal economic evaluation,
but they reminded about the need for cost-effectiveness “to
enable well informed decisions about which interventions
warrant population-wide implementation” [31].
Though the incremental cost-effectiveness ratio and the
individual costs of the URMEL-ICE intervention were
published already in 2011 [13], our current study offers
a threshold for cost-effectiveness with regard to the pre-
vention of the development of overweight and obesity in
children. It could be figured out that the URMEL-ICE
intervention, which costs €23.08 per child and year, and
cut down the incidence of central obesity by half, is far
below the threshold of the average WTP of €23.04 pert showing the 10 categories of WTP and the respective percentages
Table 3 Bootstrap interval regression model of the
amount of willingness to pay
n = 536 β p-Value 95% CI
Constant 16.13 < 0.001 9.90 - 22.37
Central obesity (child) 15.94 0.002 5.81 - 26.08
Migration background 5.68 0.038 0.31 - 11.05
Monthly household income
< 2 250€ Reference
2 250€ - < 4 000€ 2.52 0.452 −4.05 - 9.08
≥ 4 000€ 7.24 0.037 0.46 - 14.37
CI (confidence limits)
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study for those who were willing to pay. This remains
true, even when considering the overall average WTP of
€10.27 per month (€123.24 per year), assuming a WTP
of zero for those who were not willing to pay and those
who did not respond. The median category of the WTP
(€11-20) supports this finding as at least half of the par-
ents were willing to pay an amount of money between
the average of those who were willing to pay and the
overall average WTP.
Correlates of willingness to Pay
The parents in this study reveal a high level of awareness
of obesity as a major public health problem. Recognition
of their own weight problems, especially by mothers,
may influence the general WTP. No association was found
with the education level, but with income. A higher in-
come was associated with general willingness, as well as
with the amount of payment.
Surprisingly, migrants were also generally, and consider-
ing the amount, more willing to pay than other citizens.
The reasons for that are unclear but perhaps many mi-
grants feel more responsible towards society than non-
migrants in Germany do, who take public services for
granted. Furthermore, children with a migration back-
ground are more likely to be centrally obese (OR 1.68
[1.18; 2.40]), which means 12.1% of the children with mi-
gration background are centrally obese versus 7.6% of
their peers. This visible sign of too much weight is also as-
sociated with the general WTP and the amount of it.
Whether this is due to the visibility, or other factors, of
central obesity like for instance a higher number of sick
days and lower health related quality of life [6] is not clear.
More than half of the respondents are not willing to pay,
although they recognise the obesity problems. This may
be, inter alia, due to the German health insurance system,
where 99.8% of the population are covered, whereof 88%
are covered by statutory insurances and 12% in private
insurances (Federal Statistical Office of Germany, 2011
Microcensus). But primary prevention is actually onlycovered in a small part by health insurance; a law on
prevention efforts (“Prevention Strengthening Act”) is
subject to ongoing political discussion, but until today
has not been implemented by the government. Another
reason for their denial is possibly the comparatively
large burden of taxes and social charges that in 2011
amounted to 37% of the gross domestic product (GDP)
in Germany [32].
According to the KiGGS-study overweight and obesity
affect 15.4% of children in the age group of seven to ten
years in Germany [33]. The overall percentage of over-
weight and obese children taking part in this WTP study
was 10.2%. Hence the majority of participants are par-
ents of children within a normal weight range. On the
contrary, participants who did not respond to the WTP
questions were more likely to have overweight, obese or
centrally obese children.
To be thin in order to be attractive was not associated
with WTP in the regression analysis although one would
have expected it was. In bivariate analysis it seemed to
be highly significant but this was no longer true after
adjustment.
Strengths and limitations
The present study was conducted in an entire federal
state of Germany (Baden-Württemberg) and covers many
of the different living conditions of families in rural, indus-
trial and urban environments. The large number of partic-
ipants and amount of data included, allows the control of
various results for several co-variables. A special strength
is the precision of the anthropometric data of the children,
taken by specially trained staff.
To our knowledge, this is the first exploratory analysis
of WTP in this thematic area in Europe. Economic data
are certainly crucial for decision making in health care
[11], and prevention is somehow a neglected field and less
the focus of interest, in comparison to therapy. Therefore we
consider it very important to learn more about the attitude
of the population, especially of the part of the population
that is closest to the concerned children, and as it is evident
today, is more concerned themselves than ever before.
Nonetheless, some limitations have to be addressed.
Due to non- resolvable logistical requirements, no contin-
gent valuation utilizing telephone interviews with elabo-
rated bidding algorithms, was conducted. This may be
considered as a methodological limitation, but the influ-
ence of the questionnaire methodology used instead on
the result in terms of amount of WTP, whether it may be
increasing or decreasing, is not quite clear. According to
the recommendation of the NOAA (National Oceanic and
Atmospheric Administration) panel, face-to-face or
telephone interviews are superior to other methods
[34]. This may mainly be due to a high selection bias
and low response rates in mail surveys. We experienced
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and were again expecting a response rate of over 80%
for this study (in fact it was 86%). Furthermore, we con-
sidered the probability of a socially desirable response
behavior higher in the direct contact between interviewer
and respondent than in an anonymous questionnaire.
Nonetheless, as a consequence, we assumed that the con-
fidence interval for the mean amount of WTP should be
of a greater range (99% instead of 95%).
Another limitation is the restricted representativeness.
Since only parents of primary school children were asked,
the sample is not representative for the general spectrum
of the population. In Germany, 31.6% of the adult popula-
tion have children (Federal Statistical Office of Germany,
2011 Microcensus), meaning that more than two third of
the population were not covered by this study. People
without children may not be interested in paying for the
prevention of overweight and obesity in childhood. On the
other hand, the chosen population for this survey was the
most relevant, with the highest interest in the subject. In
general, contingent valuation questions can be targeted to
several groups, the general population or the users of
health programmes or even individuals with a disease [35].
Missing data are very common in epidemiological stud-
ies and may imply a form of selection bias and lessen the
precision of the results. With regard to the missing data
analyses in this study, it is possible that those with missing
values in the outcome-variables would be more likely to
be willing to pay generally and willing to pay a higher
amount according to the specific co-variables detected in
the regression analyses. For those with missing explanatory
variables, no statistical differences in WTP and amount of
WTP to those with complete data are shown.
Additionally, it has to be taken into account that this
analysis of the WTP was part of the outcome evaluation
of an intervention programme, so participants may be
sensitized to the subject matter.Conclusion
Parental concern about overweight and obesity is obvious
with almost 98% of the parents acknowledging that this
is a serious public health problem. Almost half of the
parents are generally willing to pay for preventive mea-
sures and this willingness to pay may even mirror the
parental wish for action on behalf of the society or gov-
ernment. This is a strong signal for decision makers and
health care officials to improve their efforts in the field
of prevention. Future preventive measures should be de-
signed in a sustainable way, with an early onset and con-
stant attendance during the entire education process. Best
practice, of course, would be to integrate health promotion
and prevention in the curriculum, not only for school-
children but for teacher-training as well.Competing interests
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